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Electrical Structural Part and Method of its Manufacturing 

[0001] The invention relates to an electrical structural part with at least one electrical or 
electronic structural element and to a method of manufacturing such a structural part. 

[0002] The object of the invention is to provide an electrical structural part and a 
method for its manufacturing, wherein by simple means a compact, gap-free and 
hermetically tight insulation as well as a high functional ability of the structural part are 
achieved, which is applicable in extremely endangered and/or sensible areas. 

[0003] According to the invention this object is solved by the features of claims 1 and 
20. 

[0004] Preferred embodiments and further developments of the invention are 
characterized by the features of the subclaims. 

[0005] Further advantages and substantial details of the invention are to be taken from 
the following description of the drawings which show in a schematic representation 
preferred embodiments as an example. These are represented in: 

[0006] Fig. 1 is a sectional side view, a structural part according to the invention 
with an electrical coil formed as a plug pin inserted into an electrical coil formed as a 



plug socket, 




[0007] Fig. 2 


the basic body of the plug pin of Fig. 1 in a sectional side view, 


[0008] Fig. 3 


the basic body of the plug pin of Fig. 2 in an overall view, 


[0009] Fig. 4 


the completed plug pin electrical coil of Fig. 1 in an overall view, 


[00010] Fig. 5 


the basic body of the plug socket of Fig. 1 in a sectional side view, 


[00011] Fig. 6 


the basic body of the plug socket of Fig. 5 in an overall view, and 


[00012] Fig. 7 


the completed plug socket electrical coil of Fig. 1 in an overall view. 
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[00013] The structural part according to the invention represented in the drawing is 
provided with an electrical coil in the form of a plug pin 1 which according to the 
representation in Fig. 1 can be inserted coaxially into another electrical coil which is 
designed in the form of a plug socket 2. 

[00014] The plug pin 1 has a basic body 3 having a cylindrical portion 5 provided with a 
longitudinal bore 4. At the one end area of the cylindrical portion 5 there is provided a 
limitation collar 6 and at the opposite other end area there is provided a connection head 
7. Further, the basic body 3 has two projecting ribs 8 5 9, wherein the one rib 8 is 
provided at the cylindrical portion 5 with a small distance to the limitation collar 6 and 
the other rib 9 is provided with a small distance to the connection head 7. Thereby, both 
between the limitation collar 6 and the rib 8 as well as also between the connection head 
7 and the rib 9 there is formed one undercut 10 5 11 each. The ribs 8, 9 can 
advantageously be formed as part-circular segments and can at least have one relief 12. 

[00015] The basic body 3 is manufactured as an injection molded part materially- 
uniform and integrally with the cylindrical portion 5, the limitation collar 6, the 
connection head 7 and the ribs 8, 9 in a form tool of an injection molding machine. This 
injection molded part consists of a thermoplastic synthetic material, for example 
Ultramid, the melting temperature of which during injection molding can be 
approximately 260° C, and which after the injection process solidifies to a hard synthetic 
material. On the basic body 3 there is arranged an electrical structural element which in 
the present embodiment is formed as a wire-wound coil 13, the coil wire 14 of which 
conveniently is wound directly onto the cylindrical portion 5. The ends of the coil wire 
14 are contacted at connection pins 15, so that a reliable connection is ensured. For the 
shown plug pin 1 it can be advantageous first to apply a main winding 16 onto the basic 
body 3, which winding preferably may have two layers wound upon each other. Onto 
this main winding 16 then additionally a so-called auxiliary winding 17 can be applied 
which preferably has only one layer. For contacting the all together four coil wire 
endings, thus, there are provided also four connection pins 15. In the connection head 7 
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of the basic body 3 there are four passages 18 into which the connection pins 15 
connected with the coil wire ends are placed such that one end portion of each of the 
connection pins 15 protrudes from one front side 19 of the connection head 7, so that at 
these end portions of the connection pins 15 there can be connected electrical conductors 
not shown here. 

[00016] The basic body 3 thus provided with the windings 16, 17 and the connection 
pins 15 is now placed into another form tool of the injection molding machine and 
injection molded around with a thermoplastic synthetic material which preferably belongs 
to the same material group as the synthetic material of the basic body 3 (e.g., Ultramid). 
However, the two synthetic materials differ in that the second synthetic material intended 
for the molding around of the coil windings 16, 17 has a higher melting temperature than 
the synthetic material used for manufacturing the basic body 3. Preferably, the melting 
temperature of the second synthetic material can be about 20° to 30° C higher than the 
melting temperature of the basic body 3 and can be approximately 280° to 290° C. 
During the injection molding process with the higher melting synthetic material the latter 
fills all free spaces and thereby enters also into the undercuts 10, 1 1, the relief 12 and into 
the passages 18. Due to the high heat energy the synthetic material of the basic body 3 is 
melted particularly in the area of the ribs 8, 9, the limitation collar 6, the connection head 
7 and the wall of the cylindrical portion 5 such that an intimate fusion of the two 
synthetic materials results and a homogenous compound of the structures of the materials 
is achieved. After the injection molding process the higher melting synthetic material 
also solidifies to a hard synthetic material so that a hermetically tight encapsulation 20 
results in which the windings 16, 17 as well as the connection pins 15 are embedded free 
of gaps and voids. By means of the undercuts 10, 1 1 and the ribs 8, 9 additionally a high 
mechanical compound strength is achieved by which it is ensured that contraction forces 
and mechanical stresses occurring during the solidification of the synthetic material are 
safely received and crackings are avoided. 



-4- 

BARTEC 68395 

[00017] The plug socket 2 is substantially designed in the same manner as the plug pin 1 
and has a basic body 21 having a cylindrical portion 22 with a longitudinal bore 23. At 
the one end area of the cylindrical portion 22 there is provided a limitation collar 24, and 
at the opposite other end area there is a connection head 25. A rib 26 is provided with a 
small distance to the limitation collar 24 and another rib 27 is also provided with a small 
distance to the connection head 25, so that undercuts 28, 29 are formed. The ribs 28, 29 
preferably can be designed as part-circular segments and can have at least one relief 30. 
The longitudinal bore 23 of the basic body 21 has a diameter which is only slightly 
greater than the diameter of the circular-cylindrical encapsulation 20 of the plug pin 1, so 
that the latter upon its insertion into the plug socket 2 is mounted closely and 
substantially play- free in the longitudinal bore 23 thereof 

[00018] The basic body 21 is manufactured as an injection molded part materially- 
uniform and integrally with the cylindrical portion 22, the limitation collar 24, the 
connection head 25 and the ribs 26, 27 in a form tool of an injection molding machine. 
This injection molded part consists of a thermoplastic synthetic material, for example 
Ultramid, the melting temperature of which during injection molding can be 
approximately 260° C, and which after the injection process solidifies to a hard synthetic 
material. On the basic body 21 there is arranged an electrical structural element which in 
the present embodiment is formed as a wire-wound coil 31, the coil wire 32 of which 
conveniently is wound directly onto the cylindrical portion 22. The ends of the coil wire 
32 are contacted at connection pins 33, so that a reliable connection is guaranteed. For 
the shown plug socket 2 it can be advantageous first to apply a main winding 34 onto the 
basic body 21, which winding preferably may have two layers wound upon each other. 
Onto this main winding 34 then additionally a so-called auxiliary winding 35 can be 
applied which preferably has only one layer. For contacting the all together four coil 
wire endings, thus, there are provided also four connection pins 33. In the connection 
head 25 of the basic body 21 there are four passages 36 into which the connection pins 33 
connected with the coil wire ends are placed such that one end portion of each of the 
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connection pins 33 protrudes from one front side 37 of the connection head 25, so that at 
these end portions of the connection pins 33 there can be connected electrical conductors 
not shown here. 

[00019] The basic body 21 thus provided with the windings 34 5 35 and the connection 
pins 33 is then placed into another form tool of the injection molding machine and 
injection molded around with a thermoplastic synthetic material which preferably belongs 
to the same material group as the synthetic material of the basic body 21 (e.g., Ultramid). 
However, the two synthetic materials differ in that the second synthetic material intended 
for the molding around of the coil windings 34, 35 has a higher melting temperature than 
the synthetic material used for manufacturing the basic body 21. Preferably, the melting 
temperature of the second synthetic material can be about 20° to 30° C higher than the 
melting temperature of the basic body 21 and can be approximately 280° to 290° C. 
During the injection molding process with the higher melting synthetic material the latter 
fills all free spaces and thereby enters also into the undercuts 28, 29, the relief 30 and the 
passages 36. Due to the high heat energy the synthetic material of the basic body 21 is 
melted particularly in the area of the ribs 26, 27, the limitation collar 24, the connection 
head 25 and the wall of the cylindrical portion 22 such that an intimate fusion of the two 
synthetic materials results and a homogeneous compound of the structures of the 
materials is achieved. After the injection molding process the higher melting synthetic 
material also solidifies to a hard synthetic material so that a hermetically tight 
encapsulation 38 results in which the windings 34, 35 as well as the connection pins 33 
are embedded free of gaps and voids. By the undercuts 28, 29 and the ribs 26, 27 
additionally a high mechanical compound strength is achieved by which it is ensured that 
contraction forces and mechanical stresses occurring during the solidification of the 
synthetic material are safely received and crackings are avoided. 

[00020] As can further be seen from the drawing, it can be advantageous to design the 
diameter of the connection head 7 at the plug pin 1 greater than the diameter of the coil 
encapsulation 20. Thereby, the diameter of the connection head 7 can be about equal to 
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or somewhat smaller than the diameter of the encapsulation 38 of the plug socket 2. 
Further, it may be advantageous to design the encapsulation 20 of the plug pin 1 and the 
encapsulation 38 of the plug socket 2 axial ly with about equal lengths. 

[00021] Due to their hermetically tight and absolutely gap-free encapsulations the 
structural parts according to the invention can advantageously be used in potentially 
explosive areas or other critical environments, and they guarantee a high safety. By the 
magnetic field of the coil winding associated with the plug pin 1 a magnetic field can be 
induced in the coil winding of the plug socket 2 or vice-versa, so that a galvanically 
interrupted current transmission is possible.. A galvanically interrupted current 
transmission device manufactured according to the invention can be disconnected in a 
potentially explosive surrounding without previous switching-off of the current circuits 
because there is no sparking at all. 



